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Results are presented from three dimensional gyrofluid simulations of ITG-
drift-Alfvén turbulence uging a new, numerically efficient model which includes
self-consistent magnetic fluctuations and non-adiabatic electron dynamics[i]. It
employs a kv, 3 w ordering to eliminate fast electron transit time scales while
including a model of electron Landau damping perturbatively. A trangition from
electrostatic ITG turbulence to Alfvénic turbulence is seen at modest values of
the plasma pressure. Significant electromagnetic effects on heat conductivity are
observed, including a significant increase as the ideal ballooning threshold is ap-
proached, particularly when electron Landau damping is ineluded. Turbulent
spectra show some similarities to experimental measurements.

The importance of small-scale turbulence-driven zonal flows in the regulation
of core plasma turbulence has been widely confirmed in gyrofluid and gyrokinetic
simulations. We present a simple 3-mode coupling paradigm problem that illus-
trates some of the features of nonlinear secondary instabilities that can drive zonal
flows, following a treatment by Drake et.al.[2]. The basic physics is related to
early work by Kraichnan and by Hasegawa et.al., on negative eddy viscosity at
low k and on inverse cascades of energy in 2-D turbulence. Some modifications to
the gyrofluid closures have recently been developed [3, 4], to try to improve their
treatment of certain neoclassical effects, including the Rosenbluth-Hinton resid-
ual undamped component of the flow. This modified gyrofiuid closure is able to
reproduce part of the Dimits nonlinear upshift[4]. If time permits, we may inves-
tigate ideas to further improve the closure.

We thank J. Drake, J. Krommes, T'S. Hahm, and Z. Lin for helpful discussions.
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